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(54) Mapping of data frames from a local area network into a synchronous digital 
telecommunications system 



* (57) A method of mapping data frames from a LAN 
into a synchronous digital telecommunications system 
(89) for ransmission to a number of different remote des- 
tinations (101-/102. 103). where data Irames (71) with 
a VLAN identifier (73) are used., comprises the steps of 
assigning VLAN identifiers (73) to the destinations so 
that each VLAN identifier is assigned to only one desti- 
nation; storing in a table (121) for a number of VLAN 
identifiers conesponding destinations; detecting from a 



data frame (71 ) to be mapped the VLAN identifier (73); 
reading in said table (121) the destination (101: 102: 
103) corresponding to the delected VLAN identifier: and 
mapping the frame (71) into the telecommunications 
system (89) in a channel (97; 98; 99) connected to the 
destination (101; 102: 103) read from the table (121). 
Frames can then be sent on one singJe cable Irom the 
LAN switch to the entry point of the telecommunications 
system independent ol their destination. 
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Description 

[0001] The invention relates to a method of mapping 
dala frames from a Local Area Network (LAN) into a syn- 
chronous digital lelecommunications system for trans- 
mission lo a number ol different remote destinations, 
said LAN being ol a type in which data frames with a 
VLAN identifier are used. The invention further relates 
to an interface device for mapping dala frames from a 
LAN into a synchronous digital lelecommunications sys- 
tem. 

[0002] Local Area Networks (LANs) , such as the Eth- 
ernet, are being installed at an increasing number of lo- 
cations worldwide. The purpose of a LAN is to link a 
number of computers or workstations lo each other and 
to deliver data packages or frames between these com- 
puters. 

[0003] In its simplest form a LAN may consist of mere- 
ly a single cable segment linking a limited number of 
computers., but dependent on the actual physical layout 
of the media cables, it is more common that several such 
media segments are linked together by a number of re- 
pealers or hubs to create a larger network, which, how- 
ever., still oporatcs as a single LAN. This moans thai all 
incoming data arc propagated throughout the network, 
and that if two computers attempt to send information 
simultaneously; a collision will occur. Although collisions 
are normal and expected events in a LAN. ihe number 
of collisions will increase when the number of computers 
connected to the LAN and/or Ihe traffic level on the net- 
work increases. 

[0004] To prevent collisions from travelling throughout 
Ihe network : switches (or bridges) may be employed. 
Switches do not forward collisions, but they allow broad- 
casts to pass through. If also broadcasts should be pre- 
vented from travelling through the network, routers may 
be employed. 

[0005] The computers linked together by one or more 
repeaters form, together with the repeaters, a LAN seg- 
ment, which is also called a collision domain because 
collisions remain within the segment. A number of such 
LAN segments may then be connected together via one 
or more switches to form a LAN. which is also called a 
broadcast domain because broadcasts can propagale 
throughout ihe domain, while Ihey are confined within 
the area of thai domain. A broadcast domain can be con- 
nected through a router lo other LANs, lo a WAN (Wide 
Area Network) or to a normal telecommunications net- 
work such as e.g. an SDH (Synchronous Digital Hier- 
archy) network. 

[0006] A LAN may be segmented into a number ol 
VLANs (Virtual LANs). This is a logical segmentation in- 
stead ol a physical one, and computers belonging to a 
specific VLAN do not have to be physically connected 
together in e.g. one collision domain or LAN segment. 
' Thus a VLAN can be seen as a group of devices from 
different LAN segments which can communicate logeth- 
er as if they were all on the same physical LAN segment. 



If a LAN is configured to allow lor segmentation into 
VLANs. the data frames will have an additional VLAN 
tag field with a VLAN identifier (VLAN ID) indicating the 
VLAN to which the frame belongs. An example ol this is 

5 specified in the IEEE 802.10 standard. Most LANs lo- 
day allow for VLAN segmentation, 
[0007] The switching in the LAN switches may occur 
at layer 2 (dala link layer) or layer 3 (network layer) ac- 
cording to the OSI (Open Systems Interconnection) 

to model. In layer 2 switching the MAC (Medium Access 
Control) addresses are used. The MAC address of a de- 
vice, i.e. the LAN port of a computer, is a unique 48-bil 
address, which is commonly assigned to the device 
when it is manufactured. In layer 3 switching the IP (In- 

'5 ternet Protocol) addresses are used. The IP address is 
a 32-bil address, which is assigned to a device when a 
network is configured. It is wrltien as four octets sepa- 
rated by periods. 

[000B] Today, il seems that the LAN switches are go- 
20 ing to take over at least some of the functionality earlier 
provided by roulers. LAN layer 2/layer 3 switches have 
evolved into high performance low priced dedicated 
products, while the routers, on the other hand, are going 
in the direction of just being used as an interface con- 
25 verier box to the telecommunications networks without 
the need for its routing functionality, which is already 
supported in Ihe layer 2/lay'er3 switch. In that case, the 
higher performance LAN layer 2/layer 3 switches sup- 
port the routing capability of Ihe WAN router. At Ihe 
30 same time higher and higher performance is required 
towards e.g. a WAN. but a layer 2/layer 3 switch does 
have more than enough performance and routing ca- 
pacity in 100 Mbps and Gigabit space to support WAN 
interfaces. 

35 [0009] It is thus a natural development lo obtain point- 
to-point connections between different LAN siles direct- 
ly via the public infrastructure by means of LAN layer 
2/layer 3 switches instead of the slower and more ex- 
pensive WAN routers. This gives a lower overall cost of 

•U) a LAN solution, and layer 2/layer 3 switches are often 
needed anyway at the LAN sites. 
[0010] As a sign of this devetopment equipment com- 
panies are beginning to announce public infrastructure 
products supporting LAN interfaces, and. magazines 

■fs show that several companies are preparing e.g. ASICs 
or FPGAs providing LAN interfaces directly on e.g. SDH 
or SONET producls. Furthermore, standardisation in e. 
g. ITU is going on, solving how to map e.g. Ethernet 
frames into Ihe SDH infrastructure. There are also ideas 

50 of mapping Ethernet directly via wrappers into e.g. 
DWDM (Dense Wavelength Division Multiplex) point to 
point links. 

[001 1 ] However, when a LAN switch is to be connect- 
ed to several remote LAN sites through e.g. .a public tel- 
55 ecommun'cations network, as will be the case e.g. when 
a company has departments in several cities, a cable 
lor each of ihe remote sites is needed from Ihe LAN 
switch to the telecommunications network. Since Ihe 
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number of remote siles wilt often be quite large, a cor- 
respondingly high number of cables are needed, and ' 
this makes it less attractive 10 use a LAN switch instead 
of a router lor connection from a LAN to an external tel- 
ecommunications network. 5 
[001 2] Therefore, it is an object of the invention to pro- 
vide'a method of the above-mentioned type in which da- 
ta frames from a LAN can be mapped into a synchro- 
nous digital telecommunications system without the ■ 
need tor a high number of cables from the LAN to the u> 
' telecommunications network., even in the case of con- 
nections to several remote locations. 
[0013] According to the invention the object is 
achieved in that the method comprises the steps of as- 
signing VLAN ideritiliers to the remote destinations so' '5 
that each VLAN identifier is assigned to only one remote 
destination; storing In a table destinations in said syn- 
chronous digital telecommunications system for a 
number of VLAN identifiers; detecting from a given data 
frame to be mapped the VLAN identifier of that frame; 20 
reading in said table the destination corresponding to 
the detected VLAN identifier; andmappingthe frame in- 
to the synchronous digital telecommunications system 
in a channel connected to the destination read from the 1 
table. • * 5 
[001 4] When the VLAN identifier is used.to decidethe 
destination of frames coming from the LAN, i.e. from the 
LAN switch, all frames can now be sent on one single" 
cable from the LAN switch to the entry point of the tele- 
communications system independent of their destina- 30 
tioh. 

[0015] •• Expedient embodiments of the invention are 
achieved when the LAN is an Ethernet according to the 

' IEEE B02.3 standard, and/or the VLAN identifier is com- 
prised in a VLAN tag field having a format according to 35 
the IEEE B02.1Q standard. In expedient embodiments 
the synchronous digital telecommunications system can 
be an SDH (Synchronous Digital Hierarchy) network : a 
SONET (Synchronous Optical Network) network, or a 

. DWDM (Dense Wavelength Division Multiplexing) net- 

' work. 

[0016] As mentioned, the invention. also relates to an 
interface device" for mapping data frames from a Local 
Area Network (LAN) into a synchronous digital -telecom- 
munications system, said LAN being of a type in which -*s 

' data frames with a VLAN Identifier are used. When the 

"•device comprises a table for. the storage of correspond- 
ing VLAN identifiers and destinations in said synchro- 
nous digital telecommunications system; means for re- 
ceiving from the LAN a data frame to be mapped; means so 

' for detecting from a received data frame the VLAN iden- 
tificr of that frame; means lor reading in said tabic the 
destination corresponding to the delected VLAN identi- 
fier: and means tor mapping the frame into the.synchro- 
nous digital telecommunications system in a channel 55 
connected to the destination read from the table, data 
frames from the LAN can be mapped into the synchro- 

. nous digital telecommunications system without the 



4, 

need for a high number of cables from the LAN to the 
telecommunications network, even in .the case of con- 
nections to several remote locations. 
[0017] Expedient embodiments of the interface de- 
vice are achieved when the LAN is an Ethernet accord- 
ing to the IEEE 802.3 standard : and/or the VLAN. iden- 
tifier is comprised in a VLAN tag field having a formal 
according to the IEEE '802.1 Q standard. In- expedient 
embodiments the synchronous digital telecommunica- 
tions system can be an SDH (Synchronous Digital Hier- 
archy) network, a- SONET (Synchronous Optical-Net- 
work) network, or a DWDM (Dense Wavelength Division 
Multiplexing) network. 

[0018] The invention will now be described more fully 
below with.relerence to the drawings, in which 

figure 1 shows an example of a LAN. 

figure 2 shows the structure of an Ethernet frame, 

figure 3 shows a number of networks linked togeth- 
er by means of repeaters, 

figure 4 shows two LAN segments connected to a 
LAN switch, . 

figure 5 shows a router connected to a number of 
■ LANs, 

figure 6 shows two VLANs connected' to a number 
of LAN switches. 

figure 7 shows the structure of an Ethernet frame 
having a tag header, 

figure 8 shows" a LAN connected" through an SDH 
network lo a number of> remote locations. 

figure 9 shows a LAN connected to an SDH network 
• according to the invention, 

figure 1 0 shows a table according. to the invention, 
and 

figure .1 1 shows an implementation of an Ethernet- 
to-SDH port. ■ 

[0019] For better understanding of the invention we 
will first have a look at the function of a normal LAN (Lo- 
cal Area Network). Figure 1 shows an example of a LAN 
1 which can be an Ethernet according lo theJEEE 802.3 
standard. The network 1 allows a number of devices 2-7 
to be connected together.to communicate with each oth- 
er. As an example, the devices 2, 3, and 4 can be com- 
puters, and thedevices 5, 6, and 7 can be peripherals, 
such as printers, data storages or display devices, which 
can in this way be shared by Ihe computers. Although 
only six devices are shown in figure 1 . in practice the 
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number of devices connected lo a network wn be much 
higher. The physical medium ol the network 1 may be a 
thick coaxial system, a thin coaxial system, a twisted- 
pair system or a fibre optic system, and the data rates 
may be 10 Mbps or 100 Mbps. In the future also data 
rates in the Gbps range will be possible. 
[0020] Each of the devices 2-7 connected to the- LAN 
1 operates independently of the other devices, and thus 
there is no central controller ol the communication on 
the network. All devices listen to all data transmitted on 
the network. When a device intends to send data, it lis- 
tens to the network, and It is only allowed to transmit if 
no other data are being transmitted at that time. The da- 
ta are transmitted serially one bit at a time, in the form 
ol a data frame. After each frame transmission all de- 
vices must again contend equally for the next frame 
transmission opportunity. This system is called Carrier 
Sense Multiple Access with Collision Detection (CSMA/ 
CD). A collision occurs if more than one device happens 
lo stan a transmission at the same moment. In this case 
both devices have to stop the transmission and start 
from the beginning again al different times, it should be 
noted that collisions are normal and expected events. 
[0021] Each device has a unique physical or hard- 
ware address. This is a 48-bit address and is known as 
the MAC (Medium Access Control) address. The MAC 
address is pre-assigned lo a device when it is manufac- 
tured. The first 24 bits identify the manufacturer, while 
the remaining 24 bits are used lo identify the individual 
devices made by that manufacturer. 
[0022] Figure 2 shows an example of the structure of 
an Ethernet frame 8. The frame 8 consists of a set of 
bits organized into a number of fields. The first field 9 
contains a preamble, which is transmitted first to 
achieve stabilization and synchronization, and a Start 
Frame Delimiter which indicates the start of the frame. 
The fields 10 and 1 1 contain the destination and source 
MAC addresses, while the field 12 is a lype/length field 
indicating the length of the data field 1 3, which contains 
the actual data lo be transmitted. Finally, the field 14 
contains a check sum calculated on the other lields. The 
number of bytes in each field is indicated in the figure. 
[0023] When a frame is sent out on the network all the 
devices look at the destination MAC address in the field 
1 0 of the frame, and they compare this destination ad- 
dress with their own MAC address. Only the device with 
Ihe same address as the destination address will read 
the entire frame and deliver it to the networking software 
running on that device. All other devices-will stop read- 
ing the frame when they discover that the destination 
address does- not match their own address. 
[0024] A frame can also be broadcasted to all the de- 
vices connected to the network. In that case the desti- 
nation MAC address consisting ot all ones is used. All 
devices thai see a frame with this destination address 
will read the frame and deliver it to Ihe networking soft- 
ware running on the device. 

[0025] Further to the MAC address, which, as men- 



tioned, is assigned lo each individual device when it is 
manufactured, a higher level address, typically named 
an IP (Internet Protocol) address, will be assigned to 
each device when a given network is configured. The IP 

5 address is a 32-bit address. The high level networking 
software of a device has no knowledge of the MAC ad- 
dresses of the olher devices, so when data should be 
sent to another device having a given IP address, the 
lower level networking software first has to find the cor- 

10 responding MAC address. 

[0026] There Is a limit of how many devices il is pos- 
sible to connect to a single network as the one shown 
in figure 1 . However, a number of such networks can be 
linked together by means of repeaters. An example of 

is this is shown in figure 3. Four smaller networks 21 , 22 ; 
" 23 and 24 similar to the network 1 in figure 1 are linked 
to each other through the repeaters 25, 26 and 27, so 
thai a larger network 20 is formed. Repeaters are signal 
amplifying and reiirning devices thai propagale any in* 

20 coming data throughout the network 21. and thus the 
complete network 21 logically works as a single (but 
larger) LAN. This means that frames can still be broad- 
casted to all the devices connected to any part of the 
network, and that collisions may occur between any two 

25 devices in the network. 

[0027] Therefore, such a network is also called a col- 
lision domain. 

[0028] tf too many devices are connected to a single 
collision domain, or if the Iraffic level becomes loo high, 

30 collisions will occur so often that the capacity of the net- 
work may be reduced considerably. To prevent colli- 
sions from travelling through the complete network. LAN 
switches maybe used. LAN switches do not forward col- 
lisions, but they still allow broadcasts to pass through. 

35 This is shown in figure 4. in which two collision domains 
or LAN segments 32 and 33 are connected to a LAN 
switch 31 . 

[0029] It the number of devices is so large that also 
broadcasts should be prevented from travelling lo all 

-to other devices, a router may be used., as is shown in fig- 
ure 5. Here, two LAN switches 41 and 42 are used to 
fink the collision domains or LAN segments 43, 44, 45 
. and 46 together to a domain 47, which is called a broad- 
cast domain, because broadcasts are confined within 

-*s this area, while within the domain they are allowed to 
pass through. With the present definition, a LAN is de- 
fined as a single broadcast domain , and Ihus the domain 
47 is considered lo be a separate and complete LAN. 
The LAN switches 41 and 42. and thus the broadcast 

50 domain 47, are connected to a router 48. Through the 
router 48 the LAN 47 may be connected lo other LANs 
forming separate broadcast domains, such as the LAN 
50 in figure 5, which is shown with a LAN switch 51 and 
two collision domains 52 and 53. The router 48 may also 

55 be connected to the outside world in the form of e.g. a 
WAN (Wide Area Network), such as the Intemel, or a 
public telecommunications nelwork as is shown here 
with Ihe SDH (Synchronous Digital Hierarchy) network 
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55. In the Inner case Elhernet frames from the router 48 
are mapped into the-SDH Infrastructure in the port 56. . 
In the.port 56 a connection to another (remote) port of 
the SDH network is set up so that the frame can be trans- 
ported to the remote location where e.g. another LAN 
may be connected to the SDH network. 
[0030] A disadvantage of using routers is that they 
usually take more time to process inc'pming data com- 
pared to a- LAN switch, and a router is also a more com- 
plex and expensive component than the LAN switch. An 
alternative to the use of routers for the definition of 
broadcast domains^is the use of VLANs (Virtual Local 
Area Networks). VLANs allow a network, i.e. a LAN. to 
be logically segmented into different broadcast do- 
mains, each of these smaller domains being called a 
VLAN. Thus B'VLAN can be viewed as a group of de- 
vices on different physical LAN segments which can 
communicate with each other as if they were all on the . 
same physical LAN segment. This is illustrated in figure 
6 : which shows the LAN switches 41, 42 and 51 con- 
nected to the LAN-segments 43 : 44 ; 45 : 46, 52 and 53, 
respectively, like in figure 5. However, the LAN seg- 
ments have now been 'divided into two VLANs 61 and 
62 ; also called VLAN1 and VLAN2. It should be noted 
that although the figure only shows complete LAN seg- 
ments in each VLAN for clarity reasons, it is possible to 
decide for each individual device to which VLAN it 
should belong. Figure 6 also shows thai one of the LAN 
switches is now connected directly lo the outside world 
•in the form of the SDH network 55 through the port 56 
without the use of any router, 

[0031] In order to allow the LAN switches to manage 
the segmentation of the network into different VLANs. ' 
frames sent across the network must have a way of in-, 
dicating to which VLAN a givenframe belongs, so that 
the LAN switches will forward the frames only lo those 
devices that 'actually belongs to that VLAN. Without 
VLANs all frames would normally have been forwarded 
.to all devices in the network. This is obtainedby adding 
VLAN information to each frame in 'the form of a lag 
header or lag.field. As shown in figure 7, which illustrates 
a VLAN frame 71 , the tag header is a field 72 arranged 
between the fields 11 and 12. i.e. the source address 
field and the type/length field, of the normal Ethernet 
frame 8 that was shown in figure 2. The format of this 
frame is described in the IEEE 802.10 standard. 
[0032] • The lag header 72 consists of a TPID (Tag Pro- 
tocol IDentitier) field indicating that a tag header is fol- 
lowing and a TCI -(Tag Control/Information) field. Nor- 
.mally both of these fields are 2-byte fields, but in some 
embodiments the TPID field can have up to 8 bytes. The 
TCI field contains a User Priority field, a CFI (Canonical 
Format Indicator) field and a VID (VLAN IDentifier) field 
• 73. 

-[0033] The User Priority is a 3-bit field which allows 
priority information to be encoded in the frame. CFI is a 
single bit- indicating that all MAC addresses present In 
the MAC data field are in canonical lormat. The VLAN 



;ID field 73 is used to uniquely Identify the VLAN lo which 
Ihe frame belongs. There can be a maximum of (2 12 - 
. 1) VLANs. Zero-is used to indicate that there is no VLAN 
• ID. The VLAN ID field 73 is theMmportanllield here be- 
5 cause it is utilized in relation to the invention, as will be 
described below. '. 
.[0034] Figures 5 and 6 showed that a LAN might be 
connected lo a public telecommunications network such 
as the SDH network 55. Such a : connection is often used 
ro when e.g. a.company has departments located in differ- 
ent cities and wants to connect the computers and other 
devices in the different departments together as it they 
were connected to a common LAN. An example of such 
a situation is shown in figure 8. At the location 81 a LAN 
is switch 82 is shown connected to two LAN segments 83 
and 84. but of course it could also be connected to other 
LAN switches to form a larger LAN. as was the case in 
figure 6. The LAN at location 81 is connected to other 
LANs at ihe remote locations 85 : 86 and B7 through an 
20 SDH network 89. The network at location 86 is shown 
.as. a LAN segment 90 considered as a single VLAN 
; (VLANA) and connected to a LAN switch 91. Similarly.. 
' the network allocation 87 is shown as a LAN segment 
92 considered as a single VLAN (VLANB) and conncct- 
25 ed to a LAN switch 93, while the network at location B8 
is shown as*a pair of LAN segments 94 and 95 divided 
into two VLANs (VLANC and VLAND) and connected to 
a LAN switch 96. 

[0035]"' In the SDH network 89 channels or paths 97, 

30 98 and 99 will be established between the location 81 ■ 
' and the different remote locations 86. 87 and B8 ; respec- 
. lively. At each location the LAN is connected to the SDH 
network through an Ethernet port taking care of the map- 
ping of the Ethernet frames to be transmitted into the 

35 SDH structure and the demapping of received frames. 
. At the location 86 the LAN switch 91 is connected to the 
port 101 : also called PORT1. Similarly., at location 87 
the LAN switch 93 is connected to the port 102.. also 
called PORT2 : while al location 88 the LAN switch 96 is 

wo connected to the port 103, also called PORT3. Finally., 
al location 81 the LAN switch 82 is connected lo the port 
1 00. In this case the paths-between the shown ports ; will 
be established .continuously, although Elhernet trarnes 
are only transmitted asynchronously. 

^5 [0036]. In order to distinguish between the three loca- 
tions 86. 87 and 88 when frames are transmitted from 
location 81 to one of the other locations, separate ter- 
minals on the LAN switch 82 have lo be used. This also 
means that three separate connections 104, 105 and 

so 106 are made between the LAN switch 82 and the port 
100. so that for instance frames intended for n device at 
location 86 arc transmitted from LAN switch 82 on the 
connection 1 04 to the port 1 00 in which it is mapped'inlo 
the already established path 97 to PORT1 and thus lo 

55 the device at location 86. Thus in the port 100 frames 
arrived on the connection 1 04 are mapped into the path 
■ 97 to PORT1 , frames arrived on the connection 105.are 
mapped into the path 98 to PORT2, and frames arrived 
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on Ihe connection 106 are mapped into the path 99 lo 
PORT3. In the illustrated case with only three different 
remote locations it might be acceptable with three sep- 
arate connections or cables between the LAN switch 82 
and the port 100. but in practice the number of remote 
locations will typically be much higher, and thus a cor- 
respondingly high number of connections between the 
switch and Ihe port is needed. The high number of con- 
nections is in itself impraclical and costly, but further II 
will often also necessitate The use of additional LAN 
switches in order to have sufficient switch terminals for 
these connections. 

[0037] According to the invention a different port 111 
is used for connecting the LAN switch 82 to the SDH 
network 89. as is shown in figure 9. With the use ol the 
pon ma single connection 112 from the LAN switch 
82 to the port 1 11 is sufficient. This is obiained by utiliz- 
ing the fact that the LAN switch 82 supports VLANs and 
thus make use ol the lag header described above and 
illusliated in figure 7. The VLAN ID field 73 of the tag 
header for a given frame identifies the VLAN. to which 
the frame must be transmitted, and provided thai each 
VLAN is limited to one ot the remote locations, which 
will normally be the case, the VLAN ID field 73 also iden- 
tifies the location to which Ihe frame is sent. This ena- 
bles the port 111 to choose the destination port and thus 
the SDH path by reading the VLAN ID field 73 of a frame. 
[0038) A forwarding table 121 , which is shown in fig- 
ure 10; containing the relations between the VLAN ID 
field 73 and the destination is stored in the port 111. 
When the port 111 receives e.g. a frame in which the 
VLAN ID is VLANB (i.e. the binary representation cor- 
responding thereto) from the switch 82.. the table 121 
shows that thedestination of that frame is PORT2. and 
thus the port 111 maps the frame into Ihe SDH path 98 
to PORT2 in which it is de-mapped and delivered 
through the LAN switch 93 to the receiving device(s) ac- 
cording to the destination MAC address of the frame. 
When a location has more than one VLAN ; as is the case 
with VLANC and VLAND at location 88, the receiving 
LAN switch, in this case the LAN switch 96, also utilizes 
the VLAN ID of Ihe frame to deliver the frame to the in- 
tended VLAN. 

[0039] The Ethernet-to-SDH pon 111 can be imple- 
mented as shown in figure 1 1 . However, it should be not- 
ed that for reasons of clarity the figure only shows those 
pans of Ihe port thai are relevant lo the invention. The 
Ethernet frames are received from the connection 112 
in the receiving ciicuil 113, and in the detection block 
114 theVLAN ID of the frame is detected by reading the 
field 73. The block 115 reads the destination corre- 
sponding to the detected VLAN ID from the tabic 121, 
and finally the mapping circuit 116 maps the frame into 
one of the SDH paths as described above. 
[O040| When the port 111 utilizes the VLAN ID of a 
frame to decide its destination in the SDH network, a 
single connection from Ihe LAN switch 82 to the port 1 1 1 
is sufficient although the frames can have different-des- 



tinations, and thus the high number ot connections in 
the prior art can be avoided, and this is achieved without 
requiring any complex routing functionality in the Ether- ■ 
neHo-SDH port 111. 

5 [0041] Further, it is also noted that when a single Eth- 
ernet link as described here is multiplexed into a set of 
many lower SDH links, i.e. one per remote destination, 
a better performance match may also be achieved. The 
Ethernet speed always needs to be rate-adapted to the 

io lower SDH link speed, and this is done by Ethernet 
pause Irame control or via Ethernet packet shaping in 
the LAN switch. When a high speed Ethernet interface 
maps lo several diflerent SDH links, a higher perform- 
ance is likely to be obtained, unless all frames for a pe- 

i5 riod are mapped into the same SDH link. 

[0042] Although a preferred embodiment of the 
present Invention has been described and shown., the 
invention is not restricted to it. but may also be embodied 
in other ways within the scope of the subjecl-maner de- 

20 fined In the following claims. 



Claims 

25 1. A method of mapping data frames from a Local Area 
Network (LAN) into a synchronous digital telecom- 
munications system (89) for transmission to a 
number of different remole destinations (101 . 102. 
103), said LAN being of a type in which data frames 

30 (71 ) with a VLAN identifier (73) are used. 

characterized In that the method comprises the 
steps of: 

• assigning VLAN identifiers (73) to said remote 
35 destinations so that each VLAN identifier is as- 
signed to only one remote destination, 

• storing in a table (121) destinations in said syn- 
chronous digital telecommunications system 
(89) for a number of VLAN- identifiers, 

JO • delecting from a given data frame (71) to be 
mapped the VLAN identifier (73) of that frame, 

• reading in said table (121) the destination (101; 
102; 103) corresponding to the delected VLAN 
identifier, and 

• mapping the frame (71) into the synchronous 
digital lelecommunicatlons system (89) In a 
channel (97; 98: 99) connected to the destina- 
tion (101; 102; 103) read from the table (121). 

50 2. A method according to claim 1. characterized In 
thBt the LAN is an Ethernet according lo the IEEE 
802.3 standard. 

3. A method according lo claim 1 or 2. characterized 
55 in that the VLAN identifier (73) is comprised in a 
VLAN lag field having a formal according to the 
IEEE 802.10 standard. 
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4. A method according to any one of claims 1 lo 3, 
characterized in that the synchronous digttahtele- " 
communications system i"89) is an SDhH (Synchro- 
nous Digital Hierarchy) network. 

5. A method according to any one of claims 1 to 3, 
characterized in that the synchronous digital tele- 
communications system is a SONET (Synchronous 
Optical Network) network. 

6. A method according to any one of claims 1 to 3, 
characterized inthat the synchronous digital-tele- 
communications system is a DWDM (Dense Wave- 
length Division Multiplexing) network. 

7. An interlace device (111) for mapping data frames 
(71) from a Local Area Network (LAN) into a syn- 
chronous digital telecommunications system (89), 
said LAN beingof a type in which data frames with . 
a VLAN identifier (73). are used, 
characterized In-that the device comprises 

• ■ a table (121) for. the storage of corresponding 

VLAN identifiers and destinations (101; 102; 
103) in said synchronous digital telecommuni- 
cations system (89), 
> means (11 3) for receiving from the LAN a data 
frame (71) to be mapped, 

• " means (.1.14) for detecting from a received data 

frame (71) the VLAN identifier (73) of that 
frame. 

means (115) for reading in said table (121) the 
destination (101; 102; 103) corresponding to 
the delected VLAN- identifier, and 

• means (116) for mapping the frame (71) into the 
synchronous digital telecommunications sys- 
tem (89) in a channel (97; 98; 99) connected to 
the destination (101: 102; 103) read from the 
table (121). 

8. An interface device according lo claim 7. charac- 
terized in that the LAN is an Ethernet. according to 
the IEEE 802.3 standard*. 

9. An interface device according to claim 7 or 8, char-' 
acterized in that the VLAN identifier (73) is com- 
prised in a VLAN tag-field having a format according 
to the IEEE 802.1 Q standard. 

10. An interface device according to.any one of claims 
7 to 9 ; characterized In that the synchronous dig- 
ital telecommunications system (B9) is an SDH 
(Synchronous Digital Hierarchy) network. 

11. An interface device according to any oneol claims 
7 to 9, characterized in that the synchronous dig- 
ital telecommunications system is a. SONET (Syn- 
chronous Optical Network) network. 



12. An interface device according to any one of claims 
• 7 to 9, characterized In that the synchronous dig- 
ital telecommunications system is a DWDM (Dense 
Wavelength Division Multiplexing) network. 
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